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(57)Abstract: 

PURPOSE: To provide a directional diversity antenna capable of controlling 
directivity. 

CONSTITUTION: On the surface of a printed board 45 whose backside is 
covered with a ground plate 44, a radiation element 42a and the radiation 
element 42b are provided with the distance of 1/4 the length of the wavelength I 
of microwaves. The radiation element 42a and the radiation element 42b are 
connected by micro strip lines 53 and 54 and the phase shift circuit 1 of I/4. The 
micro strip line 53 is connected to the micro strip line 55 at a connection point B 
and the micro strip line 54 is connected to the micro strip line 56 at the 
connection point C. One end of the micro strip line 51 connected to the micro 
strip line 52 at the connection point A is connected to an antenna output terminal 



43. Electronic switches 1 1 and 12 are provided between the micro strip line 52 
and the micro strip lines 55 and 56. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The directive diversity antenna which is a directive diversity antenna 
which outputs the radio frequency signal of a microwave band to a receiver, and 
was equipped with two or more radiating elements prepared on space or a cope 
plate, the phase shifter connected between said radiating elements, the switching 



circuit connected to said phase shifter, and the antenna output terminal 
connected to said switching circuit. 

[Claim 2] Said each radiating element is a directive diversity antenna according 
to claim 1 characterized by being prepared so that it may have symmetry to said 
phase shifter. 

[Claim 3] Said phase shifter is a directive diversity antenna according to claim 1 
characterized by making the sum of the phase shift angle of said phase shifter, 
and the phase shift angle equivalent to spacing of said radiating element equal to 
the phase shift angle equivalent to the integral multiple of the half-wave length of 
said microwave including a lumped constant circuit, striplines, or these things 
that were combined. 

[Claim 4] Said switching circuit is a directive diversity antenna according to claim 
1 characterized by being prepared between [ at least one ] said antenna output 
terminal and said each radiating element. 

[Claim 5] said radiating element lines, such as a unipole antenna, a helical 
antenna, and a reversed F-shaped antenna, the directive diversity antenna 
containing the antennas formed on printed circuit boards, such as an antenna or 
a tabular antenna, a microstrip antenna, a batch antenna, and a slot antenna, or 
these things that were combined according to claim 1 . 
[Claim 6] Furthermore, the directive diversity antenna according to claim 1 
equipped with at least one circuit for impedance matching between said each 
radiating element and said antenna output terminals. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the directive diversity 



antenna for the receiver which operates with a semi- microwave band about a 

directive diversity antenna. 

[0002] 

[Description of the Prior Art] A diversity antenna is a receiving antenna for 
performing a good communication link by the situation of phasing acquiring two 
or more signals with as much as possible little correlation by a certain approach, 
and choosing or compounding this. Furthermore, it uses that the situation of 
phasing of received ****** changes with the frequency of an angle of incidence 
and a signal, or time differences for every location of each antenna which 
constitutes a diversity antenna, plane of polarization of an arrival electric wave, 
and radio propagation path. 

[0003] By the way, there is a thing called edited by Institute of Electronics and 
Communication Engineers, the antenna handbook of the Ohm-Sha **, and a 
microstrip line antenna that is indicated by 109 pages. Drawing 5 is drawing 
having shown the outline of the microstrip line antenna. Especially drawing 5 (a) 
is the top view of a microstrip line antenna, and drawing 5 (b) is the side 
elevation of a microstrip line antenna. 

[0004] With reference to drawing 5 , the antenna output terminal 43 which 
outputs the radio frequency signal of a microwave band to a receiver is formed in 
the front face of the printed circuit board 45 covered with the grand cope plate 44 
in the background. The antenna output terminal 43 is connected to the end of a 
microstrip line 41 , and termination of the end which will be accepted microstrip 
line 41 is carried out by the radiating element 42. Next, actuation is explained. If 
incidence of the microwave is carried out to a radiating element 42, the magnetic 
current will flow between the circumference of a radiating element 42, and the 
grand cope plate 44. This magnetic current reaches the antenna output terminal 
43 through a microstrip line 41 . The antenna output terminal 43 outputs a radio 
frequency signal to a receiver by this. 
[0005] 

[Problem(s) to be Solved by the Invention] The problem that reception of a radio 



frequency signal was difficult for the microstrip line antenna shown in drawing 5 
in the trough of the electric wave by the delay distribution by the multi-pass 
produced by propagation of a radio frequency signal or the standing wave since 
the part of a radiating element is one thing etc. was produced. 
[0006] Therefore, this invention is offering the directive diversity antenna which 
solves the above problems and can receive the radio frequency signal of a semi- 
microwave band. 
[0007] 

[Means for Solving the Problem] The directive diversity antenna concerning 
invention of claim 1 is a diversity antenna which outputs the radio frequency 
signal of a microwave band to a receiver, is equipped with the antenna output 
terminal connected to two or more radiating elements prepared on space or a 
cope plate, the phase shifter connected between radiating elements, the 
switching circuit connected to a phase shifter, and a switching circuit, and is 
constituted. 

[0008] In claim 2, each radiating element of claim 1 is prepared so that it may 
have symmetric property to a phase shifter. 

[0009] In claim 3, the phase shifter of claim 1 makes the sum of the phase shift 
angle of a phase shifter, and the phase shift angle equivalent to spacing of a 
radiating element equal to the phase shift angle equivalent to the integral multiple 
of the half-wave length of microwave including a lumped constant circuit, 
striplines, or these things that were combined. 

[0010] In claim 4, the switching circuit of claim 1 is prepared between [ at least 
one ] an antenna output terminal and each radiating element. 
[001 1] claim 5 - the radiating element of claim 1 - lines, such as a unipole 
antenna, a helical antenna, and a reversed F-shaped antenna, - the antennas 
formed on printed circuit boards, such as an antenna or a tabular antenna, a 
microstrip antenna, a batch antenna, and a slot antenna, or these things that 
were combined are included. 

[0012] In claim 6, the directive diversity antenna concerning invention of claim 1 



is further equipped with at least one circuit for impedance matching between 

each radiating element and an antenna output terminal. 

[0013] 

[Function] The directive diversity antenna concerning this invention can change 
directivity by switching the phase shifter formed among two or more radiating 
elements. 
[0014] 

[Example] Drawing 1 is drawing having shown the outline of the directive 
diversity antenna by the 1st example of this invention, especially drawing 1 (a) is 
the top view of that directive diversity antenna, and drawing 1 (b) is the side 
elevation of that directive diversity antenna. 

[0015] With reference to drawing 1 , in the front face of the printed circuit board 
45 covered with the grand cope plate 44, radiating element 42a and radiating 
element 42b separate a background in one fourth of the lengths of the 
wavelength lambda of microwave, and it is prepared. Between the radiating 
element 42a and radiating element 42b, lambda/4 of the phase-shifting circuits (it 
is hereafter called lambda/4 circuit for short) 1 are formed. lambda/[ radiating 
element 42a and ] 4 circuit 1 is connected by the microstrip line 53, and 
lambda/[ radiating element 42b and ] 4 circuit 1 is connected by the microstrip 
line 54. Microstrip lines 53 and 54 have Nodes B and C, respectively, and are 
connected to the microstrip lines 55 and 56 of a L character mold in the nodes B 
and C. The antenna output terminal 43 is formed in the side in which microstrip 
lines 55 and 56 were formed, and the end of a microstrip line 51 is connected. 
Two microstrip lines 51 and 52 which are microstrip lines 51 and which the end is 
connected to the microstrip line 52 in Node A, and have already been connected 
are making the configuration of a T character mold. An electronic switch 1 1 is 
formed between a microstrip line 52 and a microstrip line 55, and an electronic 
switch 12 is formed between a microstrip line 52 and a microstrip line 56. In 
addition, microstrip lines 51-56 can also play the role of the impedance matching 
between radiating elements 42a and 42b and the antenna output terminal 43. 



[0016] Drawing 2 is drawing for explaining actuation of the directive diversity 
antenna by the 1st example of this invention. Hereafter, actuation is explained. 
[0017] When both the electronic switches 11 and 12 are ON states, radiating 
elements 42a and 42b are in phase, and are excited. Therefore, sharp directivity 
appears in the direction 31 of the front to the longitudinal direction of an antenna. 
By the ON state, when an electronic switch 12 is an OFF state, as for radiating 
element 42a, it is excited by opposition outside, and outside, an electronic switch 

1 1 is in phase and, as for radiating element 42b, is excited. Therefore, the 
directivity of an antenna appears in sharp directional characteristics in the 
direction 32 of the method of the forward left. When this is explained in detail, the 
electric field besides radiating element 42b are composition of the electric field 
emitted from radiating elements 42a and 42b first. When an electronic switch 1 1 
is an ON state, the phase of the electric wave to which electric power is supplied 
by radiating element 42b It becomes what was behind [ that to which electric 
power is supplied by lambda/4 circuit 1 at radiating element 42a ] in 90 degrees. 
On the other hand, since the air clearance of radiating element 42a and radiating 
element 42b is lambda/4, the phase of the electric field emitted from radiating 
element 42a out of radiating element 42b also becomes what was behind [ that to 
which electric power is supplied by radiating element 42a ] in about 90 degrees 
of phases. That is, on the outside of radiating element 42b, since it becomes 
composition of the electric field of an inphase, electric field become strong. 
Similarly, on the outside of radiating element 42a, since it becomes composition 
of the electric field of opposition, electric field become weak. Therefore, in an ON 
state, the directivity of an antenna is sharp in the direction 32 of the method of 
the forward left, and an electronic switch 1 1 appears, when an electronic switch 

12 is an OFF state. By the OFF state, when an electronic switch 12 is an ON 
state, radiating element 42a has an electronic switch 1 1 in phase to an outside, it 
is excited, and radiating element 42b is excited by opposition outside. Therefore, 
the directivity of an antenna appears in sharp directional characteristics in the 
direction 33 of the method of the forward right. 



[001 8] Thus, the directivity of three directions of the front, the method of the 
forward left, and the method of the forward right can be given to an antenna by 
controlling ON of electronic switches 1 1 and 12, and an OFF state. 
[0019] Drawing 3 is the outline block diagram of the diversity antenna by the 2nd 
example of this invention, especially drawing 3 (a) is the top view of that diversity 
antenna, and drawing 3 (b) is the side elevation of that diversity antenna. 
[0020] With reference to drawing 3 , radiating elements 42a, 42b, 42c, and 42d 
are formed in four corners of the front face of the printed circuit board 45 covered 
with the grand cope plate 44 in the background at lambda/4 of spacing, 
respectively, lambda/4 circuit 1 is established in the part of middle to radiating 
elements 42a, 42b, 42c, and 42d. Radiating element 42a and radiating element 
42c are connected by the microstrip line 58, and radiating element 42b and 42d 
of radiating elements are connected by the microstrip line 59. A microstrip line 58 
has Node D and is connected to the microstrip line 53 by which the end was 
connected to lambda/4 circuit 1 . A microstrip line 59 has Node E and is 
connected to the microstrip line 54 by which the end was connected to lambda/4 
circuit 1. Microstrip lines 53 and 54 have Nodes B and C, respectively, and that 
of the configuration from the nodes B and C to the antenna output terminal 43 
are the same as that of the example shown in drawing 1 almost. As a uniquely 
different part, since radiating elements 42a, 42b, 42c, and 42d were formed in 
the printed circuit board 45, the microstrip line 57 which connects a microstrip 
line 52 and the antenna output terminal 43 is long compared with the microstrip 
line 51 shown in drawing 1 . In addition, microstrip lines 52-59 can also play the 
role of the impedance matching between radiating elements 42a, 42b, 42c, and 
42d and the antenna output terminal 43. 

[0021] Next, actuation is explained. Since spacing of radiating element 42a and 
radiating element 42c is lambda/4 of die length, radiating element 42a and 
radiating element 42c are in phase, and are excited. Since the same is said of 
radiating element 42b and 42d [ of radiating elements ] relation, the antenna 
should express sharp directivity in the direction of the front to the vertical 



direction. On the other hand, although radiating elements 42a and 42c and 
radiating elements [ 42b and 42d ] spacing is also lambda/4 of die length, the 
directivity of an antenna changes with ON of electronic switches 1 1 and 12, and 
OFF states. That is, if both the electronic switches 1 1 and 12 are in the condition 
of ON, radiating elements 42a and 42c and radiating elements 42b and 42d will 
be in phase, and it will be excited. Therefore, the directivity of an antenna shows 
sharp directional characteristics in the direction 31 of the front shown in drawing 
2 to the longitudinal direction. These directional characteristics are sharper than 
the example shown in drawing 1 . By the ON state, when an electronic switch 12 
is an OFF state, as for radiating elements 42a and 42c, it is excited by opposition 
outside, and outside, an electronic switch 11 is in phase and, as for radiating 
elements 42b and 42d, is excited. Therefore, although the directivity of an 
antenna is the direction 32 of the method of the forward left shown in drawing 2 
to the longitudinal direction, it shows sharp directional characteristics compared 
with the example shown in drawing 1 . By the OFF state, when an electronic 
switch 12 is an ON state, outside, it is in phase and, as for radiating elements 
42a and 42c, is excited, and as for radiating elements 42b and 42d, an electronic 
switch 1 1 is excited by opposition outside. Therefore, although the directivity of 
an antenna is the direction 33 of the method of the forward right shown in 
drawing 2 to the longitudinal direction, sharp directional characteristics are shown 
compared with the example shown in drawing 1 . 

[0022] Thus, the directivity of three directions of sharp directivity and the sharp 
front, the method of the forward left, and the method of the forward right can be 
made to have by controlling ON of electronic switches 1 1 and 12, and an OFF 
state also in this example compared with the example shown in the antenna at 
drawing 1 . 

[0023] Drawing 4 is the outline block diagram of the diversity antenna by the 3rd 
example of this invention, and especially drawing 4 (a) is the top view of that 
diversity antenna, and is the side elevation of that diversity antenna. With 
reference to drawing 4 , a different part from the example shown in drawing 3 is 



explained. 

[0024] Radiating element 42a and radiating element 42c are not connected by 
the microstrip line, but lambda/4 circuit 2 is formed, lambda/4 circuit 2 and 
radiating element 42a are connected by the microstrip line 66, and lambda/4 
circuit 2 and radiating element 42c are connected by the microstrip line 67. A 
microstrip line 66 is connected to the microstrip line 62 of a L character mold in 
Node H, and a microstrip line 67 is connected to the microstrip line 63 of a L 
character mold in Node I. The end which is not connected to lambda/4 circuit 1 of 
a microstrip line 53 is connected to a microstrip line 60 in Node F. Electronic 
switches 15 and 14 are formed between each of a microstrip line 60 and 
microstrip lines 63 and 62. 

[0025] Similarly, radiating element 42b and 42d of radiating elements are not 
connected to a microstrip line, but lambda/4 circuit 3 is formed, lambda/4 circuit 3 
and radiating element 42b are connected by the microstrip line 68, and lambda/4 
circuit 3 and 42d of radiating elements are connected by the microstrip line 69. A 
microstrip line 68 is connected to the microstrip line 64 of a L character mold in 
Node J, and a microstrip line 69 is connected to the microstrip line 63 of a L 
character mold in Node K. The end which is not connected to lambda/4 circuit 1 
of a microstrip line 54 is connected to a microstrip line 61 in Node G. Electronic 
switches 17 and 18 are formed between each of a microstrip line 61 and 
microstrip lines 64 and 65. In addition, microstrip lines 52-57, and 60-69 can also 
play the role of the impedance matching between radiating elements 42a, 42b, 
42c, and 42d and the antenna output terminal 43. 

[0026] Next, actuation is explained. If electronic switches 14, 15, 17, and 18 are 
ON states, this condition is the same as the 2nd example shown in drawing 3 . 
That is, when both the electronic switches 1 1 and 12 are ON states, radiating 
elements 42a and 42c and radiating elements 42b and 42d are in phase, and are 
excited. Therefore, an antenna shows sharp directivity in the direction of the front. 
By the ON state, when an electronic switch 12 is an OFF state, as for radiating 
elements 42a and 42c, it is excited by opposition in the direction of an outside, 



and in the direction of an outside, an electronic switch 11 is in phase and, as for 
radiating elements 42b and 42d, is excited. Therefore, the directivity of an 
antenna shows sharp directional characteristics in the direction of the method of 
the forward left. By the OFF state, when an electronic switch 12 is an ON state, 
in the direction of an outside, it is in phase and, as for radiating elements 42a and 
42c, is excited, and as for radiating elements 42b and 42d, an electronic switch 
1 1 is excited by opposition in the direction of an outside. Therefore, the directivity 
of an antenna shows sharp directional characteristics in the direction of the 
method of the forward right. 

[0027] Next, electronic switches 1 1 and 12 control the condition of electronic 
switches 14, 15, 17, and 18 by the ON state. First, as for radiating elements 42a 
and 42b, electronic switches 14 and 17 are excited by opposition in the direction 
of an outside, when electronic switches 15 and 18 are OFF states in an ON state, 
and in the direction of an outside, radiating elements 42c and 42d are in phase, 
and are excited. Therefore, the directivity of an antenna shows sharp directional 
characteristics to front down one. By the OFF state, when electronic switches 15 
and 18 are ON states, in the direction of an outside, they are in phase and, as for 
radiating elements 42a and 42b, are excited, and as for radiating elements 42c 
and 42d, electronic switches 14 and 17 are excited by opposition in the direction 
of an outside. Therefore, the directivity of an antenna shows sharp directional 
characteristics to front above one. 

[0028] Next, it combines about the above thing. That is, electronic switches 11, 
14, and 17 show directional characteristics with the directivity of an antenna 
sharp in the direction of the lower left, when electronic switches 12, 15, and 18 
are OFF states in an ON state. Electronic switches 11, 15, and 18 show 
directional characteristics with the directivity of an antenna sharp in the direction 
of the upper left, when electronic switches 12, 14, and 17 are OFF states in an 
ON state. Electronic switches 12, 14, and 17 show directional characteristics with 
the directivity of an antenna sharp in the direction of the lower right, when 
electronic switches 11,15, and 18 are OFF states in an ON state. Electronic 



switches 12, 15, and 18 show directional characteristics with the directivity of an 
antenna sharp in the direction of the upper right, when electronic switches 11, 14, 
and 17 are OFF states in an ON state. 

[0029] As mentioned above, directivity is controllable in the 9 of the direction of 
the front, and the direction which combined the direction of four directions 
directions by controlling ON of electronic switches 11, 12, 14, 15, 17, and 18, and 
an OFF state. 

[0030] in addition - although the case where a microstrip antenna was used as a 
radiating element in this example was explained - as a radiating element -- lines, 
such as a unipole antenna, a helical antenna, and a reversed F-shaped antenna, 
- the same effectiveness is acquired even if it uses the antennas formed on 
printed circuit boards, such as an antenna, a tabular antenna or a batch antenna, 
and a slot antenna, or these things that were combined. 
[0031] Moreover, even if it uses a microstrip line, a lumped constant circuit, or a 
distributed constant circuit, the same effectiveness is acquired, and a phase- 
shifting circuit should just also determine the phase shift include angle of a 
phase-shifting circuit by relation with spacing of an antenna radiating element. 
[0032] Furthermore, required directivity is obtained, even if it deletes a part or 
adds an electronic switch circuit with required directivity. 
[0033] Furthermore, for impedance matching although [ an example ] a microstrip 
line may be made to be equipped with the role, other matching circuits may be 
prepared between a radiating element and a phase shifter, between the 
input/output terminals of a phase shifter, etc. 
[0034] 

[Effect of the Invention] Since directivity is controllable and good reception can be 
performed according to this invention as mentioned above even if it is the trough 
of a standing wave in propagation of a low frequency signal, an antenna diversity 
effect is realizable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the diversity antenna by the 1st 
example of this invention. 

[Drawing 2] It is drawing for explaining the directivity of the diversity antenna by 
the example of this invention. 

[Drawing 3] It is the outline block diagram of the diversity antenna by the 2nd 
example of this invention. 

[Drawing 4] It is the outline block diagram of the diversity antenna by the 3rd 
example of this invention. 

[Drawing 5] It is the outline block diagram of the conventional microstrip antenna. 
[Description of Notations] 

I, 2,3 lambda/4 of phase-shifting circuits 

II, 12, 14, 15, 17, 18 Electronic switch 

41, 51, 52, 53, 54, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69 Microstrip 
line 

42, 42a, 42b Radiating element 

43 Antenna Output Terminal 

44 Grand Cope Plate 

45 Printed Circuit Board 
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2bt<DP^C»i, A/4<Df$tSls]S& (J-XTs A/4ESS 
£W*T*) ItfiStfSft*. »l<f^?-4 2a<t:A/4 

0^1 ^-r^pxh'j^^-rvs 3ic<fcQm«!* 

*U 8lftfg?4 2b<hA/4|I]S&1 W^^pxhy-y 
y7-rv5 4lu«fcoTj$lB!*ti5o HJy 7 

5 4tt*tl«l««jSB. C£#LTfc 
*<Dj£i^B. CT'L^I^-r *PXHJ-y75 
-CV5 5, 5 6tC«JH?nT^5o V-r<7P7.h'J^7 
5f>5 5. 5 6©IS^etifcffliJl::ii7>x^ai^4S : f 

4 3WenTfc''Jv ^-r^pxhy^^-rvs 1 

©-H^SMitfn*. ^'T^PXh'J y^'TVS 1© 
t3-4as«. &m&AW<<<?aXh t Jv7 : 7<(y5 2 

75-r>si. 5 2WT^iJ^^^LTt^o v-r 

? p x h 1 J "J 7 =7 << y 5 2 «!: -7 << 1 P 7. h U *y 75 < > 

5 s^FsgicttrnxXf-yxi i jf^iatteti. ?-r^ax 

h i) v 75-r y 5 2 ? PX h 'J y 75-r > 5 6© 
IHHCWttTvWvx-l 2*W5h5. £fc> Tl^P 
^hU777-f>5 1~56tt. Mf?4 2a, 4 2 
b tTy^i-iiitt^A 3 (DF^lCfcntS'TVtf— 

[00 16] 02«\ £©8E©mi<D2IS&0IJU:<i:S*§ 

i<i-isT47yTi-<»®tt*mmtz>tcisbcr>m 

[0 017jf?X-<7f11, 1 2&t*>ic*y&m 
<Dt^\z\t. «fl*^?4 2a, 4 2b«|5]ffiTSie3'n 

3 1lC->A'-^JilR!lt*^n*. S^X-C-yxl 1tf 
?t->ttSl7m?Xi'-yg l 1 2tf?|-7ttSI<D<!:*lcl4]Klif 

^4 2 attttflijNaifflTiaiiestu swig? 4 2 bi* 



2 b AM© SfW^? 42a. 42b<tU ttfctt 

«tlif^?4 2blc$&®3-n*®*(D{Sl*i^ A/ 
4ESS1 J: TttMSH^ 2 a £&H;*-ft£t><DJ:y 
9 0° Mftrc*>V>£%y^ -£ x »^^4 2b<D^lC 

»ws?4 2aj: y »w*n5mw©ffitat», SfciiHg* 

4 2a tJKWg^f 4 2 b©£Fi3^JbU/4&©T*fijtW 

^?4 2 a Kisns-nstou y 9 o° iSLmftmtifct* 
<otr s z 0 o$y N »^?4 2b(D^ffiimil^lffl©l 

4 2 a©^fJ7ttiaffl<0fflW(0^<h^5(DTmi?6^ 

T^7f 1 2tf*:7ttttfl>£*i;:l*» 7>xx©*g|p] 
14«2xb573 73Ir13 2ldBKS!n£. tt?Xf-yx1 1 ft 1 : 
*7tt»W»;i-fy*1 2 tf* tt 
|*fg?4 2 a ttttfflNWITBfitf tU ttl«* 4 2 b 

iRlttti €M73 3 3 IC -> + - 7°^JilR]#ttT-3in«o 
[0 0 18] C©J:51C H^X-f -y^l 1, 1 20* 
X *7«»*W8PT*Ci?» Ty^±\zwil5. 

[0019] 03^ z.o)?mv>'&2<T)$mmKii% j ? 

I2I3 (a) ^x-f 7 , >7 1 ^-<D¥SI2IT'S 

»Js 03 (b) tt*©^/*-: ^f-f7>ft©flW 

[0 0 2 0] 03 5#RSLT, SffliJ*^VK«5ffi4 4 
Tat>n/5:yy>hSl54 50aB©4|!Slt^ 
?42a, 42b, 42c, 4 2 d tf^tl/Ftt A/40 
BBTBtttSft*. ttW^?4 2a, 42b, 42c, 
4 2 dlcWLTK/vtf©Sl5»lC A/4EK1 tftt»6tl 
5o »Tl*^ : ?4 2ac:ft^?4 2c{i7'r'>PXhy 
•y77-<>5 8tcJ:^TSili5-n, tt^T4 2bi:«f 
l*^?4 2 dtt^f^PX h 'J 7 7*7^5 9 ICJ:oT 
Jfil^*n5o ^-f^PXh'J-yy^-OSStt, SSSjS 
D*WU -4S*A/4I=lffiHC^S-nfcT'r^PX 
h'Jy 75-05 3 lc«lg!*n?., h y •> 7 

5'TV5 9li. «^jSE*WL, -li*A/4B»HC 

«^n/cT-r^px h y •> 75-r>5 4icg^a-n 

« 0 7<-?P7>hy-y75-<>5 3, 5 4li, ^-ft^ft 

Pt-S^^SP»«»:LTv ttlit^4 2a, 4 
2b, 4 2 c, 4 2d£7y>hS«4 5KiattrcrcA& 
IC, ^-f^PTxMJ-j^-fyS 2<t7>7 1 xtb7D4ffi : P 

4 3<!:^^-ri.^'r'>pxhy'y75-<v5 7*^01 

lCTvLfc-7'T^PXhy '>75>rV5 1 lCit^TS<'5: 
oTl^. ^*5. T'T'5'P7.hy-y75'f>5 2~5 9 
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(at, Mg?4 2a, 42b, 42c, 42d<t7V7 1 

i-MM? 4 3 omizmz* y tr— 
[0021] vacnmcwfir*. mm** 2attn 

m*4 2 a 4 2 c li|?l*iT'i!lig*n5. 8tlt 

fg?4 2 b t»^?4 2 d t<D®&*>®®T°&%rc 

7>T^-tt±T*lRllc»LTB3^[R)li:Si^g[Rj1t 
fcBfeTttr?**. -15. »&ffg : ?4 2a. 42c<h 
SftM^?4 2b, 4 2dt^PStA/4<Dg*T;65 
ffs **Xfy*1 1, 1 2©^-X *7Wmic&?T 

11,1 2tft*>iz*y<Dtt®-?&mf. »*f^?4 2 

a, 4 2c£:»jitS?l?42b, 4 2 d ^UnffiTBbS^ 
ft-5o LfctfoTs 7VxT-0j§fitil*;fc&£lR]K*tL 
TEI2tc^L/cM££lR)3 1 U:«l,*»G]i*tt*5*T. d 

oflii4i«tt»B 1 Ltznmm* y t.«i*fc©?* 

So ®?X-<-y*1 1 tfafrVttBTBTXf^l 2tf 
*7ttttflDt*lC«» «U«6?4 2a. 4 2cliftfl's 
>Ml?fiS*tU ttl*X?4 2b, 4 2dtt^fJ'\^|« 

■?bb**i*. LfttfoT, 7>T^-rojiin)ttiis 

SftU:ttLTB2lciRLfc£m3WH3 2?<5*tf» El 

££lcli, ttltX?4 2a, 42c (*ftffi'MQ£?B& 
**u tttt*?4 2 b, 4 2 d tt^MB'xaSffl-PHietfn 
So LTcft-oT. 7Vr^©JllRjtttt*€*fiHC*rLT 
El 2 K5* Lfe«»35r*|Sa 3 3 El 1 IC* LfcH 

[0 0 2 2] c®j:?icca>£fitfili;:&^Tt>. 
Y«y*1 1, 1 2<0*X *7ttB*Mffr«c&?.. 

Silc:tfT**S. 

[0 0 2 3] B4tt. C©»l«OJB3<D*a5«IJtCj:*^ 
5/T-f7>T*-©*W7Py*BW.K »tc» 
04 (a) tts ^r^/VftOTMT 
36 y» ^©^K-i/x^Vx^OfflHEIT'&So El 
4*#BL-c\ BSKSLfcBBfltR&SBaiCO^ 

[0 0 2 4] tkttX?4 2 a &tttt£?4 2 c £^-r? 

2*Blt* 0 A/40»2ttt«BT4 2at*^^ 
QXMJy75-f>6 6?««U A/40SS2 <k»St 
$?4 2 c t*7'f*P7 h 'J y >6 7-WMW 

l!©7*$nx HJ-y 75*V6 2te£ISHrft» 
DXh'J»^>67tt, »BjSI?L*S©7-r* 

•y 75 -f > 5 3 © A / 4 @SS 1 lc«tt*tlT^ftt^-iB 



Its 8^£FT*^*PX MJ-y 75 -f> 6 0 icS^* 
nSo ?PXhyy 75*06 Oi:?-!'* DXMJ 

•>77<>6 3, 6 2 ©f-hfftcHtctt^ m^x-r •> 
fis, 1 4tfBtten«. 

[0 0 2 5] BBtC, mm?4 2b£1&m : f-4 2d 
*7**QXhyy75*yWB«r*©?W:ft<» A 
/4l°]Sg3£i9ttS 0 A/4Htt3£tt»B?4 2bti 

3 £tt»B*4 2 d c^^p* h 'J -y 75* V6 9 

T-fc^-rs. wm^vvvmytsu.* £«S£ 

J 2? L ti!®?^ ? a 7. h 'J -y 75 -f > 6 4 ic&JUS 
tu TY^PX MJy 75f>6 9tt» BBAKTL^ 
H©7**p;iMJy75*>6 3(Cfi«;!rft*. 
•7PX h 'J y 75-TV5 40A/40B1 icBBtfftT 
t*fcl*-Btt» »BjSGTV-f<7P^hy 77506 
lte»«*ft*. T'r^PXhy , y75'T>6 1 
?PXHJ y75-TV6 4, 6 5a*ft?ti«>Bfcli« 
B^X-f-y^l 7, 1 8tfB»*6n*. tt& ^-T^P 
XhU y75-f>5 2~5 7, 6 0~6 9li. BttB? 
42a, 42b, 42c, 4 2 d tTyTi-titfffl? 4 

So 

[0 0 2 6] *JcBfttC3t^TKWr*. B?X-fy* 
14, 15, 17, 1 8tf*VttBT»n», COttSS 
»B3[;:5iLftB2©Btt«ltni:-p**. T*b5> 
a^X-f'y^l 1, 1 2&£*>\z*yttM(Dt2lzit. 
»Wlg ; f4 2a, 42c<t)»Wlg ; f4 2b, 4 2 d l*|W) 
BTBSSti*. LtctfoT. 7y9i~it. tUttfolz 
Bt^WUtt*5*f. B?Xfy*1 1»>«IWT 
X-f-y^l 2* ,; 7)-7tt^(D<!:$lcli, »l*^?4 2a, 

4 2 c tt*WI*lp]'\i!Ml?raB**u ttHB?4 2 b, 
4 2dtt»B»fil'MWa?BB*ti*. LfctfoT, 7 
VftOIBHtB, £M««ni!:BtMlBtttt«S«r. 
m?X'T-y^1 16 , «>J-7«fi87ii : f : X'f > y^1 26^> 
■VmOtZlC^ tkftimi- 4 2a, 42c IttHffiA'V 
BBTBfitftU ttWR?4 2b. 4 2dttMfl«AA. 

«B35*B'\Bi.^in»tt«s«r. 

[0 0 2 7] a^Xf-y^l 1, 12tf*>ttB 
T% ttT-T.'T'y^l 4, 1 5, 1 7, 1 8<D#fig£i$iJffl] 

rso *r» BTx-fy^i 4, 1 7 n 

^-<-y^1 5, 1 8 tf*7«BOt fitW^? 
4 2a, 42b ttMflDMNiMTBB^tU fiJWIg? 
4 2 c, 4 2 d ttfWft&lfiNWITBS**!*. Lfcjfii 5 

«*r. m^x-r-y^i 4, 1 7 

7f 1 5, 1 8tf*>ttB©t*tCtt» SWB74 2 
a, 4 2bl*»B3SB'Mfl«TBB*tU tt««?4 2 
c, 4 2dtt*MW*B^5S!«TBfi*h*. LfttfoT 
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[0 0 2 8] iy±<DZtlZ^Tm£&T3*Z, 

-tfcfc-5s a^x-r-y^i 1. 14, 1 7tf*yw® 

T\ WZ-Z-fv + l 2. 15, 1 8m?W1&<OtZlZ 

to «?X-Ty*1 1. 15, 1 8tf*VttfflT» ffl? 
12, 14, 1 7 6^7«SI<D<!:$lCtt, 7> 

1 2, 1 4, 1 76^>tt9l7\ H?X-<-y^1 

1, 15, 1 8*^7tt8l<0<k$lCli, T'Vx-fWJilR] 

tttter*iRiu:aL'«iR>»tt^-r. m^Tx-r ? * 1 

2. 1 5, 1 8tf*Vtttt?, «?x-ry*i 1, 1 
4, 1 7tf*7tt«©£*lCtt, 7VT^O«lfittttS 

[0 0 2 9] J.X±<D*31C. W^X-f y^l 1. 12, 
14, 15, 17, 1 8©*X *7««**J»r*C 

[o o 3 o] &*>\ zom&micts^TitttitmTt l 

TVT7 P7 h 'J v 7 > 7>x^ffl^-5«^(C0LNTItt 
tt«tt7Vf i ^» **W*/to*7:>T*\ 7P-> K7 

[0031] $fc> fctsEssi** ^-r^pxh';'y75 

BW«:«!l«/MI6n» »IBIsII*©»fiftfirt»7VT*tt 
[0 0 3 2] SSl^ W?yW-y*Stt*iE«*JSlR]tt 



[0 0 3 3] £6tCs -f>tf— ?VXSI£©/i:46U:. H 
[00 3 4] 

[«W©«!l^] J-X±©J:5U:C<D?P£U:J:tlHr, tgfpJlt 
T3tfc»©S?£ o »» &S«£*t& -5 C £ tfT'i* 
[0E©ffi*fcI5iW] 

[01] C©»B©*1©*«McJ:*#-f7t-«:/T.f 
7 Vx±0«SS7n •> 70T*25£„ 

[02] C©5Wi©SB*e«CJ:*$W-: >t^7Vt 
*©£fctt*l«B#t£/i:i&©0T££= 

[03] C©»E©i62©*ttHI=J:**-l7f-: >x-r 
7>t 1 ^©TO7p y 707££„ 

[04] C<D58B^«3©|giS«iJlc«t5^'r/\-— >x-f 
7Vx^-©MBS7P7 7iaTS*o 

[05] ffi*©7<*QXHJy7>Vx*©«W7n 
>y70T£5o 

R?#©SM&] 

I, 2, 3 A/4©8ffl[s]S& 

II, 12, 14, 15, 17, 18 n+Z'f'y? 
4 1, 5 1, 52, 53, 54, 56, 57, 58, 5 
9, 60, 6 1, 62, 63, 64, 65, 66, 6 
7, 68, 69 Yf^PT. HJ'yT^-O 

4 2, 42a, 42b JfcftgS? 

43 Tyr-tajim? 

4 4 7*5>Kifi« 
4 5 7*'J>h«fi 




12] 



44 



—45 



44- 
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